Immunocytochemical properties of rat renal afferent neurons in dorsal root ganglia: a quantitative study.
Immunocytochemical properties of dorsal root ganglion neurons innervating the kidney were studied with retrograde tracing of Fluorogold or Fast Blue dyes applied to the cut renal nerves in the rat. The proportions and sizes of renal afferent neurons labelled with a variety of markers were quantified in T9-L1 dorsal root ganglia from five rats. Compared with the overall size distribution in these ganglia, renal afferent neurons were mainly small with a few medium-sized neurons. The majority (79%) of renal afferent dorsal root ganglion neuronal somata were unlabelled by an anti-neurofilament antibody, RT79, and classified as neurofilament-poor with probable C-fibres. These had an approximately normal distribution of cell sizes. Only 21% were RT79-positive and classified as neurofilament-rich with probable A-fibres, and even these were small to medium sized cells, consistent with them being mostly A delta-fibre neurons. Percentages of renal afferent neurons showing labelling were as follows: peripherin-like immunoreactivity: 69%; calcitonin-gene related peptide: 93%; substance P: 37%; the lectins soybean agglutinin: 57% and peanut agglutinin: 68%; Calbindin D28k-like immunoreactivity: 21% (only weak labelling); carbonic anhydrase like immunoreactivity: 0%. There were differences between probable C-fibre and probable A-fibre neurons, classified according to their labelling with RT97. The percentages of RT97-negative and RT97-positive neurons respectively labelled with the other markers were as follows: peripherin-like immunoreactivity: 82%, 25%; calcitonin gene-related peptide-like immunoreactivity: 99%, 79%; substance P-like immunoreactivity: 43%, 0%; soybean agglutinin: 69%, 24%; peanut agglutinin: 76%, 47%; calbindin-like immunoreactivity: 26%, 0%. Thus, the biggest differences between the probable A- and C-fibre renal afferent neurons were in their peripherin, substance P and calbindin contents. Thus, renal afferent neurons in the dorsal root ganglion are not homogeneous and it is suggested the differences may relate to the known different afferent receptor types within the kidney. It is suggested that the low proportion of neurons with substance P-like immunoreactivity in the renal afferent innervation compared to that of other viscera may relate to the role of the renal vasculature in urine formation.